DRV BLEACH STABLE ENZYME COS^POSlTiOH 

Robert Mi Herdemar* 

5 BACKGROUND OF TH£ mVENTION 

This Invention relates to an Improved granulate enzyme 
composition and to s process for making same. The Improved 
granulate enzyme coTSposH5&n has Improved stsbHIty when mixed 
with a pef~0xv'8c»d bleach granulate. 

10 During the last score of ysars the use of eni^yjr-^es, esps^^^sMy 
C(f microbU^i origin, ha;, been more and mo'-e cor-n-!oru Enzyrr^es 
are uised in, for exarnpss;, ths starch sndustrv to f,r">duc^ gJucase 
and fructC'S-e by fJiesns. of ?*my5a5ss. 3myigSucoi;.idj;NO-j snd nlucose 
is-omerase'? . in the dairy industry a vast tonnisge of rennet? 

11 used and m the detergent Industry proteases are norrtisliy used 
as additives in th« washing powders to Imparl 8 teett«r action on 
proteinscsous stains on tha laundry. 

On July 7. t§?0, C. 8, McCarty was granted U.S. P«t, Ho, 
3,51S,S70 for engyme^containmg detergent compositions and a 
20 process for conglutsnatlon of enaymss and detergents* 

U.S, Pm, Uo, tjm,ii7&, van Kampen at al.. Issued Jan* 8, 
disclcf&es a partscu!at« enzy^ne-contalnlng detergent compo- 
sUlon containing a detergent surfaca-actlve agent, a water-soluble 
builder salt and discrete, «hape«l Inorganic solids contsinina 
m proteolytic or amyloiytic enxymas. It should be noted that this 
patent do&» not teach an ensyme core coated with an alkaline 
buffer salt as disclosed herein. 

U.S. Pat. Ko. i?,'^0f..9?1 , Vsrkensen et a;., issued Aucs, 15, 
yyiB, incorporated hcrc=;n in St^- entirety, dis^cio&e& an ifrsprijved 
30 fof"rrr-ition for er-x^ynse af<:;<i-jf;,t<,;i> tiirough snclosion ^^it.hi^^ the 
co:-..po5ition o"' fine:y fi.v'<^-'--i ceMsj-f^s-e fi'ocrSv Opti'.'rvsiiy a waxy 
svbsiance cas^ be &rplvye-Q iur the grsnuUsting agent, or to roat 
Iht gr^.-vjiatj?. Th.?- patent cJai^.^s a nr,;:;v.;i;:te cof-sposition cr>m- 
prkii-.g enzyrne, inorganic salts, a granulation binder, and finely 
35 divkied cellulose fibers as 2-«i0% by weight of the granulate. 
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Making a storage stable mixture of ensyme containing 
granutetes artd dfy permy&m bleach granulates Is a difficult 
task. In spite of the f®ct that some commerdaUy svsllsfete mzym& 
grsnwMes are advertbed as ^perborate toteh stable. « they are 
wmk storagewlse In the presence of strong peroxyscsd bleach 
granulates. It should be noted that per^jxyactd foiesch grsnuistes 
tire relative newcomers to the dry cofnmercssi Isunory deisrgsm 
arid bleach mc^rkets. The term *'bie.-^cn" as u:jts:i S!<-ft:;n U'^K'SS. 
otv^>ervvise specified means paroxyacsd bleach and the terms "per- 
axyactd bleach powder'' and ^'peroxyacid bfeech granulates" are 
synorv/nous unless olhs^rvU«e specnied. 

SUM-VtARV OF TH£ INVEfjTION 

This snvenlson relates to an sn^proved granulate ensyme 
composition compristng e core of enzyme tnaterlsi and a protective 
coating comprising alkeime buffer salt* In another respect this 
Invention relates to a process f«r makmg the Improved granulste 
enzyme composition comprising coating m enzyme core Tnaierlal 
mth an alkaline buffer salt protective coating. The Improvfed 
grsnwiate enzyme composition ts stable when msxed wiith 
p^rsfxyacld; bieacb granulates* 

BRIEF DESCRIFTlOi^ OF THE DRAWIt^CS 
Figs, 1 end 2 are graphs illustrating the stability of com- 
positions of the present Invention vs, various coated and 
uncoated enzyme granulate niaterisls In the presence of s dry 
peroxyacsd bleach granulate compositfon. 

OBJECTS 

An object of th« pr-e&eisi [rA-entlcn s« to pr..-vidc- an ir'-sproved 
gr^nutate t-nryrr-e ccnrotvitiosi ^-.hich c.-5'r^ be r;v:',.ecj vs-sth a perc-xy- 
acid granny- f i,tyred ^.vjthout rapid io-^s of en^yfrse activiiy. 

Other obioctss «.iU i.*s2 apparent in the light of this disclosure, 
Db:TAIL£ D DESCRifiTlOH OF int If^V&'NTjDN 

This invention relates to an Isrsprovsd vvatar- soluble granulate 
enzyme composition comprising an enzyme core containing en~ 
;ryn^s. fillers and/or binders and a substantially enzyme-free 
protective coating of atkaSlne fouffar salt surrounding said core. 
The alkaline buffer salt protective coating is ^ppUed substantially 
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completeiy arour^d the enzyrne core. The afkaUne buffer salt 
protficUvs costir^g prefsrably contsms fforr> SO-lOv^^ of said alkg- 
iine bu-fer saltv Thfc r&mginder being seiecied fron; antsoxidarus, 
C3!Cluo'i chtorsde, and other cotnpatibifc inoJ*g3nlc sa'ts. The 

S glkaUne buffer selt coating has a pH of from about 7 to about 11, 
The practical level of siksSi buffer ssU protective coatln9 is from 
about 1S| to about 100% by weight «f th« core, but can be less 
than 10% or gmater th^n 190%. The key t!&; substaritlslly sur- 
rounding the core With effective amount of alkaUn^ buffer salt 

If to protect the ensyme from deactivation when mixed with dry 
peroxyacid bbaeh granubt^s. When fgetorecf Into the tota! com- 
position the 10-100% becojnes about S~SD% of the alkaHrte buffer 
saSi itseSf . Som^ practscal ratio ieveis of mzfm^ core to coating, 
overcoating and encapswisting material (defined below) are from 

|S 10; 1 to O.Ssi, preferably 4:1 to and more preferably about 

The percentsgfii. usee herein are by weight of the total 
corriposition unle&& otherwise speci^';ed. 

The Improved granuSste ensyne corrspnsstiCK-> on s total com- 

20 position weight psrcenfsge bss^s preferably cy?npri&es; 

frot-! S3i to §0%, more pref&rab^y fronn about S0% to about 
en^yms core containing enzyme powder and jriSterisI 
selected from ceiluSosic fUlsrs, binders and Inorganic salt 
f filers, and mixtureis theroof; 

25 from S% to 67%, more prefarabiy 101 to *I5%, alkaline buffer 

salt in ti^e protective coating surrounding said core; said 
protective costing including from O.SI to 62%, tnore prefer- 
ably t% to 30%. of an antioxidant In the coating surrounding 
said core? 

30 frorrs S% to S?%, more preferably 10% to 30%, water -sotuble 

non Ion f c wzxy ova rcoating ; 

from %% to more preferably 10| to 301, alkallns solution 

sc^iible acetate phthalate resin csp. 
I?-! the cor!po«jtiDns of this invention, the afkallne buffer sait and 
35 antioxidant are coated on the en^iyme core prior to overcoating 
with waxy arjd/or said re&in cap» 



The hnproved grsnulsle er>^v?!i^' corjp\ii>5tion preferably is 
niade vviih an ensyns poy<a&r seve; of from sshout to sbo-jt 20? 
(03 tc* 10 Au/gram), end more prefersbfy from about 1% to ^boul 
10% C&.S to S Aii/gresn) by weight of the total composition. The 

:S filler gnd fomc^sr In the core can have s rstio of f rom Wr'i to Trl, 
A practical level of ceUulosIc flUers In the total consposJtson can 
foe from about 2%: to about 36%, Au esqasls Ansort wnlts s?>d Is s 
tern €omm£snty tised In the trade t» descrsbe ea^yme sctlvlty . 

As shown in Fig. 1* the stability of the alkaline buffer salt 

1# coated granulate «nzyms ajmposltson of this mverstion H further 
improved with the addition of sn antioxidant to ,th& protective 
costlr.g. The tjnrsoxfdartt Is prefersbiy used In the protective 
costing at s ^evel of from 1% t.o ^0'^, mcsrs preferably 2% to 30^. by 
weight of the lota! ct-riposiiion < It I& preferably applied with ths 

W ii\kss\h'e buffer Sfsit. but c>=n be appHed sepe^'BTKiy, As shown m 
Fig, J, the granuks^e ers^yiTse cornpositson oi" tisib inversion Is 
further Improved it it has i:--^ ove?xcs3t of waier-soiuhSe nonsonsc 
waxy nsterlaU Such an overcoat ss preferably used ®t a level of 
10% to 30% and more preferably 1S% to 25% of the total com- 

20 posst'ion. 

The Improved granulato onxyme cornpositlons of this mvention 
can be mixed with other laundry active powders Including psroxy- 
acsd bleaches, softeners, detergents, etc. Examples of povsrdered 
detergent materials are disclosed In U<S. Pst* Ho. i4,iJ04,ns, B, 

25 J. Anderson, Issued Sept, 13, Incorporated herein by 

reference. Examples of powdered peroxyacid bleach grantslstes 
are disclosed In U*S, Pat, No, H^m^Bm, Sossu, Issued 

Sept, 25 i 1904^ Incorporated herein by referertce. 

A preferred mixture rs an enxyme-peroxyacld bleach granu- 

38 late mixture comprising the atkaUne buffer salt protective c<:ated 
enryrne granulate of this mventjon and a f>eroxyacsd hsesch 
grsnuSste having a weight ri^tio of frofr; 1t1 to Ijir-OO of coaled 
enzyme granulates to bleach gramslstes, preferably 1 ;3 to 
Details of such a preferred mixture js disclosed below, 

3S 



The A S ksl Biaf f fer ^^gj t 
The term '-ai^iaiine buffer &slt'* s$ used herssn messns s ssSt 
having s pH of 7-11 snd which provides a compsrabi« pH ft^-r the- 
aU<3iu"$ buft>r sc:M protectfvfc^ costing m the presencg of scid'sc 
5 substances for an extended period ot tjne^ Thus, the alksiine 
buffer salt useful jn ihi: prt'i,<:;in invention can fee any one c-f is 
number of ssistabie compatibfe Inorganic salts whj'ch have a pH of 
7»1t. A pH of S-10 is preferred. Ths pH of « ssSt ss tneasured 
s 10% aqueous solution of the ssll* Some preferred alkafine 
15 buffer salts are potassium bicarbonate, potassium carbonate, 
tetrapotsssium pyrophosphate, potassium trf polyphosphate, sodlun'^ 
bicarbonate and sodswm csrfeonste. Other suitable afkailne Sjuffer 
salts cm b«. tisedi 

The slkaftne buffer salt can constitute 100% of the protective 
IS GoatsF?9> Howeiverv other compatible materials cen be Included^ 
s.§., other Inorganic salts, f filers, bInsSers,. etc. An aqueous 
sslutlao iaf the protective coating Ingredients cars be used to 
spply the protective costing to the enzyme core. Preferably the 
soiution mU contsm 170-50Q ppm calcium ©s calcium chloride In 
20 addition to the other protective coating Ingredients. 

The Anttoxidsnt 
As used herein tl>e term "arstJoxidsnt" means a substance 
Ihut opposes oxidation or inijibits reaction provided by oxygert or 
pc'cxJdes, The antioxidant ss a stabHsty booster ibr the alkaline 
2:Sv buffer saU coating. The enlioxidant incree»eu the 5>tcsbiUty of the 
enzyme when used sn conjunction with elkailne buffer salt. 

The preferred enzyme granulate protective coating cen 
ccntain 0.^1 to 621 of an antioxidant Inorganic ss^t^ p«"8ferably 
from and more preferably a-301. The protective coating, 

30 however, n^ust have sn effective amount of alkaline buffer salt 
present therein. Some preferred antioxidant salts ere sodium 
sulfite, sodium bisulfite and sodiU?rs thiosulfate. Other suitable 
antioxidant salts can aiso be used. 

The Ajk3??ne Buffer Salt Process for C oating of the Core 

31 The engyo'fe core used m the present Invention can be coated 
by any number of known apparatuses. Coating in a fluidlzed bed 
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Is pr&ffxrr&d. Examples of suit^sble apparats^se^^ and prc>ce^5>AQi> ars 
disciosed m U.S. Pat. Mos. 2i,1S6,Br?, Worstsr and Lindiof, 
JS&ued July 27, 1§65j 3,2S3,m, Wurstsr, issued ?i<U'y 31, 
end 3,117,027, Lmc^Sof ®nd Wurst^r, issued Jan, 7, nu, aU 

5 Incorporated her em by reference. 

U.Sx Pat, Ho, 3,117,0^7 discloses ® preferred flutdked bsd 
apparatus which c®n be used for costing the small enxyme csrs 
particles used m the present Invention. The ffuldtzed bed m\i 
provide sufestantially unlforinly enxyme costed granuistes. 

10 The sSkstme buffer salt process for coating the core 

coinprlses; 

t. Forming an eftxyme core granulate having a particle sl^e of 
from too to 1600/^ , preferably 200 to 800^ , with or without an 
optlongl waxy coating, Alternattveiy, an engyme core can be 
IS provfdsd, 

2. Coating the es^^yp-Je core with an effective amount of slksSsriSi 
buffer salt, coattng, preferably at a tsvel of from about 10?^ to 
about 100% by weight of the core on a dry we?ght basis. The 
core should be surrounded by tl->e costirjg snd the costing shouid 

20 contain an effective antount of aiksline buffer ssit. 

The protective coating is preferably applied to the ensyme 
core a 1SI to ?0| (preferably 20% to 50%) soiids aqueous soiw- 
tion In 8 fJuidized bed. The temperature range of the soiutson 
can be about 60-S2«*C CUO-UO^F), and Is preferably about €S- 

2S ??«C nso-noeF). The air temperature of the flutdized bed Is 
«S« to 77^Q for the coating/ drying operation. The rate of addi- 
tion of the coating solution and the rate of drying are dependent 
on the solution concentration, temperature of air, voiume, etc. 

30 The granulate enzyme composition of this Invention csn b& 

improved if it contains from about m to .^000 ppm of caioun-, 
calculated as caicium chloride, Calciurr. can be added to t>^e 
granulate by ussno watsr containing a calcium content of 100-500 
ppjTi, prs-fersbly ppm, calculated as calclum chloride In 

3S ths pretectlve coatuvg soiutson. 



The Dsy Storage test results; shown in TsbSe 1 show that 
the Ssmple B tnadB wsth water of US-u; grain hardrssss «s mc-re 
stable than Sample A ma<3e wsth desosiized water. The Sample B 
contssns about SDO ppiTs to about tOOS ppm of added calcfufn 

TABLE 1 
3^ Days Storage at lOO^'F 

I Erssyme Activity 
Coatin g R g|nainlng 
IS S3i!5plfe A; KHCO^/Ma^S^S^ 

^^^^ sppn«<S 67% 
with defonlsed water 
SampSe Bt KHC03/Na2SO^/ 

w?tl^ salt 3|ipM««^ 
IS with cf ty W3tfer*^ Bt: 

t0~^16 grslft hardnfess 

Samples A a?^d 8 arss sfmiiar to Composition 1 of Table S snd 
thus arg sdentic3! but fo*- t^e coa-Jna solution water. "^^^^22 
20 tsUovv alcohol condensed w^ith 22 ethyjene oxide moles per moSs of 

;SlC0bOl, 

The ensyms core used in the present snvetHion is a smsiler 
granuidle than the coet&d one. The cor^» has a p3rtic>s sise of 
-2g from H)0 to 1600,.^, preferably from about 200 to about 800/«, 
more pref^rsbly 300-400^4 « A comi^iercteUy ^vsUabls entyme core 
is Ihi: "T~OranuSate" avafiable from NOVO Indu&trl A/S, 
Bagsvard, Denmark^ 

A pr«f§rred enzyme core granulate and process for making 
3& same &m genersliy dssdo&sd sn U.S, Pat, No, ii,t06.§9t, Mark- 
ensen et eL, issued Aug. !S, 1978, incorporated herein In Its 
entirety* The process comprises drum granulating an eniynm 
composition mcludlng Inorganic ssJts, and a granulation binder, 
with a iiquid phase grsnulatmg agents and finely divided ceiiulose 
fibers in an amount of 2~U0l w/vv based upon the dry weight of 
the total con^position. 
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A$ reported sn fiaid Warksnsevi; er aL's paierU, supra,, nore 
specifscaUy, the procesi> for the pruductso.-i of e^dzyxri& cort gronu- 
Is'ies con<prls«s the introducUcn snto dru;r; gr^nsuiotor of from 2 to 
by weight of ceUtHose in fjbrous fonn, iraiv, 0 to IDS- by 
5 weight of a binder as herein defsnfed, aniyme and fslSer in an 
amount which generates the srvtended enzyme activity In th« 
fitii&hed granulate, a Hquid phsss granuistlng sg«nt consisting of 
a waxy substance,: «$ defined herein, and/or water, an atnount 
of between S and 70% by weight, wher&by the maximum amount of 
1?) waxy sssbstsnce Is 40% by weight and the maximum ©mount of 
water Is 70% by weight, whereby all percwtages are referring to 
tS^© tetsi amoant 6f dry substances, ttie; sequence of the mtra- 
ductlon of the different materlais being srhltrary, except that st 
tes&t a ma|or part of the granulating agent is introdticsd after st 
is least a substantial part of the dry substances Is introduced m the 
grsnulstor, whereafter the granulate, if necessary, dned in s 
conventionaj s^arsner, preferably sn a fluid bed. 

The granulates so produced sre rc-po>-ted by N-'.srkenssn st 
als, suprs, to have a higher physical stabiHly and a highsr 
IS resistance against abrsston than granui«ts;& without cellulose 
fibers and, consequent iy, a very fo^v dust \&ve\, Thsy ar« 
excetient en^iyme core granulates for the present invention. 

The ceUuiose Ift fibrous f«rm can be sawdust, pure, fibrous 
cefiutose, cotton, or other forms of pure or Impure fibrous cel- 
ls lulose* 

Several brands of cellulose In fibrous form are on the 
market, e.g., CEI^G and ARBOCEt, In a publication ffOiTi 
Svensk® Tramjolsfabrlkerna AB, *'Cepo Cellulose Powder J* It is 
stated that f©r Cepo cellulose the approximate minimum fiber 

36 length Is , the approxltnate average fiber length ss UQ/h , 

the approxltJ^te maximum fiber width Is SO,A end the approximate 
average fiber width \% 30^ , Also, W Is stated that CEPO SS/200 
celluSose has an approximate maximum fiber length of ISO^y^? . c^n 
cjpproxnrbste sv&v'r-sge fiber length of 5^.4^ aj^ approximate- rc^a^lmum 

3S nbe-r width of -and approximate average fiber width t>f 

Celiuloso fsber^? tM\\ theis? dimensions are very well suited 
fcsr the purpose of the invention x 
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The bs riders used In the proce$i& are the bmderg c©nventlos>~ 
sUy used m the field of granulation with a hsgh «>eHlVig point or 
mih no melting pomt at &\\ sn.d of s nonwsxy nature, e,Q,, 
poH'vinyS pyrroUdone,- dextrsna , poiyvinylakohol . and ce'hjlQ'sib 

S dersvatiVffS, incsudirtg for ex^frsple hyciroxyprDpyi cellufose, methy; 
ceHulose or CMC, A grsnuSste csnnot be forsjisd on the basis of 
ceikiiose,. enxy^nc, fiUer and a binder^ without Vm us^e of a 
grgnuU^ting agent, as defined below. 

AU enxyp.es can be grsnuiated by means of ssid process. 

t0 Preferably, smyJsses and proteinases, are grgnulstsd according to 
the mventlon. Specific exampl«s are AtCALASE (a Saciiias 
ikheniformls protelnsseh ESPERASE and SA VI MASS (mleroblai 
alcailne proteinases produced according to British Pat. Ho. 
t,2ii3,7M3 and TERMAMYt Ca BsccHus ikhenifwmis amylaseK 

IS The enzyme can be Introduced Into the granulator as a predried 
milled povvder or as a solution, for example, a concentrated 
emyme solution prepared by uHrefiltrstlon, reverse osnsosis or 
evsporstfors . 

The fiHes" is used only for the purpose of adjusting to the 
W interxded mtym^i activity in the finished grsniiiste, Sinc« the 
sn^yme introdusced into thsi gf^snuistor aiready contains diiuent. 
ir:pi.ir;tiss which ars considered as f'liiersj an sdditsonal filler is 
not always needed to standardise the enzymatic actsvity of the 
grgnu53ta. A pr&f&rr^d filler for the core can be an aikailne 
|§ buffer salt or an antioxidant Inorganic salt or jnl^tures thereof as 
defined herein. 

The granulating agent Is water and/or a \vaxy substance. 
The granulating agent is eiv^ays used as a llqtiid phase In the 
granulation process? the waxy substance tf present therefore Is 

30 either dissolved or dispersed 'm the water or ?T?elted* By a "waxy 
substance" Is understood a substar^ce which possesses aSi of the 
following characteristics t (1) the m^lttng point is between 30* and 
100OC, preferably between 40<* and SO»C, it) the substance Is of 
a tough and not brittle nature, and (3) the substance possesses 

35 substantial plsstsclty at room temperature. 
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Both water srsd wsx> &uti.t;:'nce are granuUsting sg&rds, 
■Shsy are both active dur'sno thi^ fDrristio^! of the granulate cor^s; 
the waxy substance stays ss s constituent m the finishec granu- 
l@te cores, whereas ths ma|ority of the water Is removed during 
the drying. Thus, m ord«r to refer ail amounts to the finished, 
dry gfranulste cores, b\\ percentages are calculated m the basss 
of tots! dry cores, which means that water, one of thfc granu- 
lating agents. Is not added to the other constituents when calcu- 
lating the percentage of water, «rhereas the wexy substance, the 
other core granulating agent, has to be added to the other dry 
constituents vyhen calculating the percerstsge of waxy substance. 
Examples of waxy substances are polyglycols, fatty sicohoSs, 
ethoxylated fatty alcohols, higher fatty acids, mono-, di~ and 
trlgSyceroiesters of higher fatty acids, e.g.. glycerol mono- 
stearate, afkylsrylethoxySates, and cocotMU mor,oe?hanol,jnside. 

An I Must rati ve summary of 3 process uss^zd to make gn enzyirss 
grsnuiste core is: 

1, Provide dry e-.zvme powder fsUers, binders, etc, 
2^ M\K the dry powders of the core composstion, 

3, Wet the powder frssxtyre with granuistsng agent, e.g., wat^r 
or waxy melt, 

4, Process the wet powder i?slxture of Step 3 In s granulating 
apparatus Ce.g*^ rotating knife) to form a granulate core having 
the desired particle si se distr IteiLrtlon , 

A cylindrical Lodige type mixer m UO OR CU.S, Pat, No, 
3,S2?,ie2) can he used in the process for this step* The ntsxer 
Is equipped with both plough shaped mixers mounted on a hori- 
xontal (axial) rotating shaft mti a granulating device, consisting 
of one or n>ore cross i<nives mounted on a shsft introduced into 
the mixer through the cylindrical well in a direction perperidk-ular 
to the aboveft>entloned horisrontal rotating &haft rsdU>i of 

thsa cylmder). 

5, Dry in a fluidized b«d the moi&t granuiste core ciT Step ^ 
until a dryness which satisfies: both the r«qusrerf!ent& of enzyme 
stability and the requsrsfmems of free-flowing properties snd 
mechanical strength. Ustially this will correspond to a water 
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cojitcnt iess Ihsn 1G%„ prefcrabiy ie^s thi-?-- ?i and ?-*>orfi prei^r- 
SbSy borse dry, in lh«t mstsncr? whs^re thf s;ir>Bnulating age''-t is 
&?clu?/;veSv or prmcipaHy ^ v.axv iubsu^nc« or^ly cooling mn-.v fo«? 
required. 

St 6» In Sf. optic-n3! Sixth step, th* granulats* of St^-p $ cdn be 
costed y^ith s w?ixy or sosrse othc-r co!;.p.^i;b"e t^ut>i>t:j?>ce. 
The core i$ then coated wtth a'.kaime buffer salt. 
Some prefermd: mzym& mm grinalets cqmposltlons and 
c^mponsnt ranges are S€t out In Tsbk 2, 
TABLE 2 
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20 Such snsyr-fc core* constitute from 33% to 90% by weight of 

the preferred and prsctica! ccated coiriposiition& «f this Invention. 
Optional V^-Bxv Coating ^^'^'Ster^ial 
A norsionic waxy sriot^Tijij can be applied over the core of 
over thu; aikaiine buffer salt costed en^ytne granulate. Thfc 

^2S practfcal levels of wsxy ^'overcoats" are up to 5?% by wfejght of 
th^ composition, preferably 5~30^^(, snd jfiore preferably IS-25%, 
The term **overcoat'* as used herein tneans over the sikaiine 
buffer sait ccjsting Inciuding mixtures of aikallne buffer ssit and 
antioxidant sslt. Examples of such waxy overcoatings are poly- 

30 ethylene giycols, fatty sicohois, ethoxyfated fatty sicohoSs, higher 
fatty acids. ??3ono-, di~ and trlgfycerolesters of fatty acids, e,g<, 
glycerol n^onsstearste, elkylaryiethoxylates and coconut mono- 
sthsnoiamide, Pr&fe.rr^(i nonionic waxy substances are TAg^^ 
(tallow elcohof condensed with 22 moles of ethylene oxide per mole 

SS of alcohol), pec 1500»g&OS (poiyethyiene glycol of molecular 
weight 1$00-SOOO) and palmitic acldx Other wa^y coatings having 
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a ffi<%Hif>9 pomt of at least 3S'=C, preferably at i«;-iSt bC>"C, can 
siso be us«d. For t'xsmpSe, this v^'dxy costing is vne\i&d (SO-'/a-C) 
srsd Is sprayed onto tha granulate sn a ffusdi;£ed bed where cool 
sir C15-30«C} Js applied to soUdify the wa>«y costing. 

Figs, 1 end 2 show potent graphical iriustratlons of the 
improvod stability of the aSkaUne buffer salt coated granuiste 
on^yme cos^iposttions of th& present Invention over some other 
granulate enzyme compositions. The enaymo granulate mmpo- 
10 sittons l-S of Table 3 cijrrespond to Curves 1-S In Figs, 1 and 2, 
Th« levels of sngrsdients reported in Table 3 g§ percentages of 
the total granulate enzyme composition. The coating procedure 
used to make compositions 1-3 and S Is set out In Example IL 
TABLE 3 



Curve 


t 


2 


3 




5 


Costing 


.X 


m 


Wt% 






(T-Granulate) 






SO 


ICO 


80 


Potassiutrs 












Bicarbonate 






20 






Sodliim 
Bisulfite 














20.0 


20. 0 






28 



25 Four grems of each composltioi^ Ct»5) of Table 3 were mixed 

with 20 grams of the peroxyactd bleach composition of Example 
ML Referring to Fig. 1, stability tests were conducted at about 
tOO«>F m'>C] and ambient humidity. Referring to Fig. 2, the 
stsbiUty tests were conducted at 8Q»F {2?*C) and tS% relative 

30 humidity. In both tests the Enxyme Stability (ES| Curve t is the 
best. Thus, Cot?)pQSft?on 1 of Table 2 represents a potent cmboU;- 
ment cofnpnsiog aSkailna buffer ssn/efM^oxiaata *.03ted granu- 
late en^.ytr.e composition with an overcor^t of ^^£^2 '"-^'^ P-'^'~ 
ence or pcroxyacid bleach ss s><&t out in E'^or-ipie EnzyiTie 

3S Stsbiiity (£S| Curve 2 shown In Figs, 1 and 2 is xha next bc-=a, 
?<lote that Composition 2 of Table 3 Is the same as Composition 1 . 
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but without the antJoxktent, ES Curve 3 is the &ar:e as 
wltl>oyt the overcoat . TAE^^> 

ES Curve H is d prior art c>vcrcoat T-Crsnulste and ES 
Curve 5 Is a prior art T-Granufste with addttt^msl TAE^^ 
overcoating. 

Similar potent stsbiilty results were obtemedl at a iower 
temperature C27'^C) and 15% relatlva humidity as shown in Fig. 2, 

EXAMPLE I 

A pr^Urrit^ enxyme core cm be made using the procedure 
outlined above using the f«liov*}r<g tngrecliants; 

Jn^ red lent 
Fr&teoivtsc Snxyme 
Awy^ese Enzyme 
Ca Suifete, CsCi^ ) 
H^i Sulfate, NaC! ). 

Bind^r'^ (pcJyvmyi pyrrohdons) 
Waxy Overcoat (PEG 1500) 

^Celluioss Po^vdsr ~ CEPO S20 
^Selected frero poSyvlnyi pyrraifdons, 
alcohols anci celiuSose derivatives. 

A 6 Inch Wurster FSuidizeci Bed Coating Unit, with a capacity 
of about liter was used. The preparation of the coated snxyme 
Is as follows: £-00 grants of enzyme T-Granuistes are added to 
the ffuld bed dryer. To this e t.OOO gram 70«C aqueous 
solution, cor^talning 200 grams of pstasslum bicarbonate and ^0 
grsjTjs of sodium sulfite, is sprayed on. The coated granuiste 
ensyme composition Is then dried at a fiufd bed temperature of 
to contain less thar* 0.5% water. The coated granulate 
ei'v^ymc is then removed from the fluid b«d dryer and weighed to 
confirm coating level. 



1 



20 
S 



dextrin, polyvinyl 



grsms sst the sIksUne buffer saU/anteldsnt sait-co«led 
qr^nuiste exviyinQ were then placed back into the fluid bed dryer. 
To tl-js aOO grams of '^^'^12 "^'^^^^ sprayed on st S5«C snd alfowsd 
to cool in the dryer with asr terapereture 20*C, 
Final we^gfif %f 

Eazyme T~Granul8te Com SV»P% 



S<jd!um SuWm 3,0$ ) 



The 



The ratio of mzytm core to coating Is about 3.3 to 1 
pH of the coating is 

The coated e=-i;vn!e of L;>,j:-p*o tl is msv&d with the dry 
psrQxyscid bleach compnsitsun as c-ut b&low in Example UL 
st.-%hf!Hv vv.^ est c v ^ > uncoat^d T-CranuSste, 

a TAE.^-v coo-;c<-J T--G'-aiiulaUi, 3 patssssutii bicarbonate coated 
T"Grc:m";1ate. a^^^d g potassium bicarbonate p\m TAE^^ coated 
T-Granuiale. These compositions are shown m Table 3 and tl-,« 
stBbinty results ^re shown In Figs, t end ^. 



The coatBd mmm W 
Example II are dry mixed with pgroxyacid folesch granulatc-s 
thh following proportfons* 
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Peroxyscid Bleach Grsnwiste 
Dlperoxydo- 

decsnedletlc Aad 20,75 

Dodscsnedfoic Acid U85 

Baric Acid 22»7S 

Sod sufn AcJd 

Pyrophosphate: S.OO 



k^d Enzyme Granulate of Example li 
EnayfTiS; Core* to.S 
KHCO3 2.6 



TAE, 



as 



3.4 



1? 

too 



^Enzyme com is Novo T-Grsnulate with 
2.0 Au/gra?E) protease activity, its spproximto 
composltiors 1$ shown in Example I , 



The process used to snake the peroxyacid blesch granulate m 
Example H! is disclDsed sn U.S. Pet, No. 4,ji§7,7S?, Bsimesch and 
25 Horte?, issued Feb. 2. mcorporated herein by reference m 

its entjrety. 

The pe-roxyacjd bleach and ensyne granuie mixture 
cofPpf>s;*sf>n of Fxampie iU comprising the aikislif!*: buffer ssit 
pr&leclive coated en?ymfi grssnu^st^ arsd a persxyacid bleach 

m granuSsffi fw^ng a ratio of trom 1 to S was storage stsble for 
ir:ore Uusn 10 weeks at ZZ'^C. Thus, this Invention offers sn 
improved enzyme grar^ulete which ?& storage stebis witi-s 
peroxyscid bleach granulate, ensbltng them to be wsed t09ether m 
B detergent or laundry sddltlve product for combined bleaching 

35 ^rsd Stain removal performance. 



0 IPS il l 



1, A vvater-sofubSe granubte emyme composition corj^prisivnj;: a 
core Qf enzyme material ®nd a protective csatlng containing sr; 
effective amount of slkannc buffer <iiM braving a pH of from sbout 
7 to Bbo\it tU said protective costing surrounding said core snd 
ssid effective amotjnt of alkaUne buffer sijlt provsdsng jir>provsd 
eri^^yms; stabUlty m the prftsenc® of wHd psfoseysctd foieach 
granulates. 

2, The composition of Cisim 1 whsrem sa?d core Is from about 
33% to about §0% by wejght of said coinp0Sftlon» 

3, The composition of Clatis 1 or 2 wheretn «atci protective 
CQStifiQ surroiioding said core Is st test T0% by weight of ssid 
coTs^posftton ssid wherein said core is from about S9% to about 80% 
by w«igM of seld cosapasltson* 

a. The composition of Clshr! 1 or 2 wherein said protectsve 
coating contains S0% to 100% aiksline buffer salt by weight of said 
protective e:oatsng> 

5, Thii composition of Cla(fT>s 1 or 2 wherein protoct-.ve 
coatsng contsins SO-UtOI alksUne bufffcr saU by weight of $3'id 
prot&ctive costing, and wherein when said sSkahne buffer s«it is 
present e-t 5ev&; of from about 5% to sjboul by weight of said 
coj«pos!tio-n, the balance of ss?d ci^ating is ssiecteci fron> snts- 
oxidants, caicium chloride and other compatible inorganic ss^ts, 

6, The composition of Claim 1 or 2 wherem said alkgilne buffer 
san protfect^vfe coating has a pH of S~10, said cors to costing 
hsvsng a weight ratio of from «l:l to 

7, Ths cojTiposHion of Oalm t or 2 sj^heretn antioxidant salts ere 
present In ssid protective coatm^ at a ievsl of 1% to ^0% by 
¥*eight of said composition. 
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8. The eomp<j&?tfon of CWtm 7 v^herem sssd mXmyA4^ni is 
present at a levs! «f 2% to 30% by w«5ght of said composltioft. 

S. The composition of Cmm 1 or 2 wherein said protective 
costing H 8 mixture of 8?ksiln« buffer salt and antfoxidsm ssid 
ralxtute having s pH of S to 10, 

10. The composition of CJasm 1 or 2 wherein sasd aikaline buffer 
f>s:'t is selected from thf; group con&isUnq of potsT<t<?urr> bicsr- 
boriv^tft, p;-r.as&!urj^ c&rbonata, tetfapotiiSi>-.um pyrophosphst«, 
triputassiutn polyp^ospi^^Jte, sodium bicarbonate ^snd sodiun^ car- 
bonate., 3Ad mixtures thereof, said alkaline buffer salt in sgfd 

5 proiecrive coating is present st a ieve? of $% to §0% by weight of 
ssid composition. 

11. The composition of a&im 1 or 3 wherein said protective 
costing contains an sntsoxidsm and Is seiectacS from the group 
consisting of sodiuis sulfite, sodium ijisulfite and sodium thio- 
sulfate, and mmtures thereof, 

12, The co0?positjon of Claim I or 2 wherein said protective 
coating contains caiciym ion as calcium chloride at a level of m to 
3000 ppm by weight of said composition, 

13, The cojoposition of Claim t or 2 wi^ereln satd composition is 
surroLifvcJed w^ilh an overcoating of water»soi«b!e nonionic WSK 

having s meriting poiot of at least ofoout 3S*C. 

The Cvrnpo5;t!on of Cl^ihv; 1 or 2 ^-^hereif* ssid composition 
jnciudos a nonior-ic ws^ ov&rcoat a sevcl of from about $% to 
gbout S7% by sveight of said composition, and has a n-islfsng point 
Of 8t least: mc^ 

IS, The composition of Cialm 14 wherein said overcoat of said 
water-solubie nontonic wax overcoat is present at a level of U% to 
S0% by weight of said composition. 
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The composition of Claim n wherem sasd v^'^ter-solubie 
nonlonlc ¥?3x overcoat Is present at s level of tS% to 2S%* 

17. The compo&WiOu of Ciaim IS wherehs said nonsonsc wax H 
sfcSecU'd fron-, the group consfs^tirtg of: fatty akohoss, ethoxysaxed 
fatty alcohols, higher fatty adds, mono-, dl- and tnglyceroh 
esters of fatty acids, e.g,, glycerol monostesrate, slkyteryl- 
5 etboxyl3tes end coconut monoethanolamsde, snd miKtures thereof. 

IS, Th& composition of Cisim 17 whe-rem said nonsonic wax Is 
sel&cted from the group consisting of: TAE^^, PEG tSOO-^SSDO and 
palmitic acsd$v 

19, Th^ composition of Claim 1 or 2 wherein said cos^pssltson ss 
encapsulated In an sfksflne solution-soluble scetete phthslate resin 
cap. 

20. The composEtlon of Claim IS wherein sssd composftlsn has an 
overcoat of nonlonfc wax und&r said resin. 

The cornpu-sitkin of Claim 1 or 2 herein sstd coJtsposltlon Is 
encspsulatfed with a 5% to 57% atkaUne solution-soluble acstste 
phthaiste resin by weight of said ^position, 

22. A process for making an improved watsr-solyble granulste 
enzyme composition comprising the following steps: 

1- Coating an enzyme core with from 10% to 100%, based on 
weight of core, of a protective alkaline buffer ssU 
solution having a pH of 7-11 via a 1S% to 7S% soiution; 
S 2. Drying said costed core of Step t in a fluid bed dryer 

to provide said unproved *ste>- -soluble granulate' en^yme 
COft-ipositlor^; 

wherein said cosftposltion comprises from 33% lo SOS of said ciuyntS 
core, 3v>d Irom 5% to 67% of said altelln* buffer salt on e dry 
10 weight basis. 
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23. The process of Ctesm 22 wh«re»n the solution of St«p 1 sS^o 
con tarns an antioxidant to provide fro«?5 0 t« 62% of antioxidant 
costing for said improved vs?ater-sofubie grsnuSst^ enzyme com- 

The process of Claim 22 or 23 wherein said aSksling buffer 
salt cD3t«!d granyfate overcoated with from S% to S7% nonfonjc 

wax vis Bn optkin-Bi step in s tlufd been 

25. The process of Cteim 22 or 23 swh^rem «a5<J soSutson of Step 
1 contains from 170-300 ppnx cBlcmm as calcium chioride. 

2S, The process of Claims 23 or herein saia core of Step 1 
Is ossted with s nonlonic wgxy matarial prior to coating with said 
alkgltoe feyffer salt. 

27, A peroxyacfd bleach and emyme 9ranular mixture compo- 
sition cojsprlslng an afkaljne buffer $eft protsctEve coated enzyme 
granulate and a p^roxyacid bleach granulate having a weight ratio 
of enxyme granulate to bl^s^ch granulate of from 1i1 to 1:1S00. 

28. The composition of Claim 27 wherein said ratio Is 1:3 to 
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